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PREFACE 
There is a three-fold purpose in writing a thesis of this 
type. First, it is written in partial fulfillment of the requirements 
for the degree of Master of Education. 

Second, it should be of interest to every teacher of secondary 
school algebra, particularly those who have been using out-of-date 
extbooks and having difficulty with pupils who seem unable to grasp 
he necessary concepts of problem solving. 

Third, it is an investigation to discover (1) how closely the 
puthors of algebra textbooks follow the trend of the times in framing 
heir problems, and (2) what changes have been made in the form and 
sub ject matter during the last hundred or more years that American 


Texts in Algebra have been published. 
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introduction 

Most pupils in secondary schools find difficulty in solving 
the written problems of algebra. They may be able to grasp the de- 
tails of addition, subtraction, multiplication, and division with com- 
parative ease. After these fundamental processes are mastered they 
are introduced to the subject of linear equations. for the most part 
pupils find little difficulty in solving the literal equations which 
are presented by the score an most books. 

Following the work on linear equations in one unknown is a 
section of written problems to be solved by utilizing the principles 
of the literal equations. lt is this section which presents a great 
deal of difficulty to the pupils. The reasons for this trouble can 
be attributed to several factors. The foremost thought of a parent 
whose child does not understand the solving of these problems is that 
the teacher is not taking sufficient interest in the progress of the 
pupils to explain fully the methods involved. 

The teacher will complain that the pupil does not follow he 
directions carefully, or, if it be a teacher of long experience, that 
the problems themselves are the cause. the latter reason is quite 
likely to be one of the causes, particularly if the textbook is very 
old. Some of the problems are even difficult for the teacher, unless 
she has the solutions and answers before her. 

There is some conjecture as to the real reason why authors 


jof the last century persisted in wording their problems as they did. 
| 


Possibly it was because they had been taught that a certain amount of 


formal discipline could be attained at the same time that the pupil 
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was learning algebra. it may have been that the pupils and writers 


merely followed the trend of their times and copied the cumbersome 


language of writers on other subjects. Whatever the reason, the 
wording was copieé by each succeeding generation of authors. Thus 
we arrive at the present with a load of tradition in written problems 
in algebra. Some simplification has taken place; more is needed. 
The thesis gives a fair picture of the progress toward simplification 


in written problems in one unknown. 
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I, Method of Procedure 
In order to make any definite conclusions as to the changes 
in type or frequency of written problems it was necessary to make a 
thorough analysis of a series of standard textbooks which covered a 


period of years. 


The first American algebras appeared about 1825. Before 
that time English editions, if algebra was studied at all, were in 


vogue. The most common of these English textbooks was one written 


by John Bonnycastle, called "An Introduction to Algebra," and publish- 


ed in London in 1808, This was a small, paper-bound volume, printed 


in heavy type on very coarse paper. There were no written problems 


immediately following the work on linear equations, but in the back of 


he book there were several pages of problems. Only three of these 
were sOlvable by equations in one unknown. 
These problems, which are given below, are fairly easy to 
anderstand and solve, and have been found in similar form in later 
extbooks. 
1. A person being asked what o'clock it was, answered, thet 
it was between 8 and 9, and that the hour and mimutes hands were ex- 
nctly together; what was the time? ans. 8:43:38 2/11 


2. Divide the number 50 into two such parts, that = of one 


part, added to 5/6 of the other, may make 40, ans. 20 and 30. 


5. What two numbers are those, whose difference is 12, and 


their squares equal to each other? ans. -6, +6. 


The answers in each case were printed with the problem as 


shown. 
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miah Day and James B. Thompson. This Book was originally written 
between 1840 and 1842; the particular edition used in this study 
being dated 1854, As shown by the summary (p. 28) this book con- 
tains 50 problems which are massed together with no particular system 


of classification. 


To facilitate the classification of these problems they have 


been arranged in the following types; Age, Cost, Distribution, Geome— 
try, Investment, Mixture, Money, Numbers, Percentage, Uniform Motion, 
Value, Work, and a small group of miscellaneous problems which seemed 
to deal with none of the other types. To avoid repetition in group- 
ing the problems of the different books, each problem has been re- 
duced to its simplest equational form and then the numerical values 
have been exchanged for literal values as will be explained later. 
This makes for a smaller mumber of equations in the final form. Not 
all types are to be found in any one textbook, some authors stressing 
one type and others another, as is also shown in the summary. 

The third book to be studied was,"A fractical Treatise on 
Algebra,” by Benjamin Greenleaf, written in 1852, and later improved 
and reprinted in 1867. Benjamin Greenleaf was an authority on mathe- 
matical subjects during the middle part of the 19th century, and any 
of his works may be taken as standards of that time. Greenleaf in- 
cluded 60 problems in his book. They are in the same miscelianeous 
grouping as the previous book, but the first twelve, which are fairly 
representive of the group, are solved in full by the author, thereby 
giving some enlightment as to the method of solving the others. The 


answers are also included with each problem; two of which are listed 


[below to show the wording used by Greenleaf, 
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1. A spendthrift spent 1/5 of the fortune left him by 
his father, and then he earned $124. Soon after he 


lost by speculation 2/3 of his property, after which 


he gained $274, His property was now valued at 1/2, 


wanting #86, of his original estate. What was the sum 
left him by his father? anse $1720, 


2. A certain clock has an hour hand, a mimte hand, and 

a@ second hand, all turning on the same centre, At 12 
o'clock all the hands are together and point at 12. 

How long will it be before the second hand will be between 
the other two hands, and at equal distances from each? 

Also, before the mimute hand will be equally distant be- 
tween the other two hands? Aliso, before the hour hand will 


be equally distant between the other two hands? 


ans. cu seconds, 618853 seconds, sols seconds. 

As can be seen from the answers of the last problem the 
student also received some practice in fractions if he suceeded in 
solving the problems, 

The remaining books in the list of those analyzed are of the 
wentieth century down to the present time, and include: 

"Elementary Algebra," G. A. Wentworth, 1906. 

“First Year in Algebra," W. J. Milne and W. F. Downey, 1911- 

"Second Course in Algebra,” same authors, 1911-1925. — 

"Second Course in Algebra,” Fred Engelhardt and 

L. D. Haertter, 1929. 


"Higebra,” W. R. Longley and H. B. Marsh, 1929. 


"Modern Second Course in Algebra," W. Wells and W. W. Hart, 
1929, 
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Each book has been carefully analyzed as to the number, type, 
d subject of written problems in one unknown, and the results tabu- 


lated, as shown in the tables. 


-12- 


II. Explanation of the Tables. 
The thirteen tables which follow are a tabulation of the 
problems analyzed. Each table represents one type of a, as 
Age, Cost, etc. 
The method of classification, which has been explained brief- 
ly elsewhere, was to reduce each problem to its simplest equational 
form and then to substitute literal values for the mumerical values. 


few illustrations should make this clear. 
I. A gentleman lived single 2 of his whole life: and after 


having been married 5 years more than z of his life, he had a son who 


died 4 years before him, and who reached only + the age of his father. 


To what age did the father live?* 


Letting the mumber of years the father lived. 


then a9 ev #e ee te single (lived). 
ve ‘t was married before the 
son's birth. 
boy lived. 


t? 


P wilt oo PH oH 


after the boy was born that the 
father died. 


=+ 5 + a 4 = the mumber of years that the father lived. 


But x = ? ? vf Le tf t? t? re 


x. & x 
AS ulead Sec iicmel 
By substituting literal values for the numerical values we get, 
Z+Z+a+rL+Bex 
a od c 


From this eauation it may be seen that the small letters have been 


ased to represent fractions, and capital letters for whole numbers. 


2. A dealer bought 25 dozen oranges for $9.25. For a part 
he paid 40 cents a dozen, and for the remainder 35 cents a 


*See table I, Ages problem 3. 
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dozen. How many dozen did he buy at each price?* 


Let x = the mumber of dozens at 40 cents. 


and 25 -xe= ef , AY tr ? tf 35 t? 


then x($.40) = *'*  '* '* cents those dozens at 40 
cents would cost, 
vf fe "7 ** those dozens at 35 
cents would cost. 
and x($.40) + (25-x)($.35) = the total cost of both. 


and (25-x)($.35) 


but $9.25 = ? t? 1? 


e753 x($.40) + ( 25-x) ($.35} = $9.25. 
again substituting in literal values 


we get, 
x(A¢) + (B-x)(C¢) = $D. 


This same form of eouation is also found in the distribution and 
xture types. 


3. The sum of two mumbers is 74. If the larger is divided 


by the smaller, the quotient is 7 and the remainder is 2. 
Find the mumbers.** 


If we let x = one mumber, 


and 74—x — the other number. 


74—x 


. will be one divided by the other, 


but one divided by the other should equal 7 and a remainder of 


26 o°s 74-X = 7 4 Zor, 
x x 
a=: 2, which changed to literal values gives 


C-x _ ax+B 
oe. Ss 


4. A man has 12 hours for an excursion. How far into the 


country can he ride a bicycle at the rate of 15 miles an 


hour so as to return in time, driving a horse at the rate 


See table II. Costs problem 6. 
*See table VIII. Numbers, mroblem 46, 


on fiz ae 250 


ve \ jee 


iets vet ind tite Bh eta at 


banters at were’ odd Th.) 238 ad wees ah 


2 mh rohenbiedhs oft) te 8 dap temp mate "Set Pion mi ty 
-¥ Sate Part? 


Gem pio. 4.x tel awit” ie en 
vou tedto ait = x-n7 Baa ig 30 


7 - fe is + .- ~by ’ ry | c ob 
; Baw Sobdy ip ts ee tte = pai aa ee » 
} ho 


tO Letebamse o Bow Fo tek ao bie sade aol et Bae aVES era, 


olctwaxe ne 10% atm cs 
to tht) oe dep Oto aid a ahis ad, 
1s we apetet ot 


$24 i @ stant «a yabrita 79 


lien 


of 5 miles an hour?* 


let x= 


and 12-x = 


then 15x 


and 5(12-x) = 


the number of hours he goes by bicycle, 


tt 1h) ? v? ee? 


e? ? Le miles e's 


t? vt ? v7 tf? 


9¢ 


f 


? 


** horse. 
** bicycle. 


't horse. 


and then, as he returns to his starting point, 


15x = 5(12-x), 


ax = b(A-x). 


which reduced to a literal equation reads, 


5. A gentleman bought a chaise, horse, and harness for 360 


dollars. The horse cost twice as much as the harness; and 


the chaise cost twice as much as the harness and horse to- 


gether. What 


was the price of each?** 


If we let x = the number of dollars the harness cost, | 


then 2x = vf tf e? ve? 


and 2(x+2x) = '°** a tt 


and x + 2x + 2(x+2x) = *"* +‘ Fe fF 


but $360 = t? ? tt ? 


x + 2x + 2(xt2x) = $360. 


reduced to a literal expression, 


6. John can do a job in 4 days. 


in 5 days. 


xtaxtb(x+ax) = $c. 


Bill 


tt horse vt 


** chaise '°? 


all three cost. 


‘? vf te 


can do the same job 


If both work together how long will it take 


them to do the job?*** 


the number of days it will take John and Bill 


together. 


** part they can do in one day. 


ty ott John can do in one day 


See table X. Uniform Motion. problem 5. 


**See table XI. Value 


problem 5. 


***See table XLL. Work. problem 6. 
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If this is substituted with literal values we get, 
2 ST ee ig le : 
“hs Oe 

With this explanation the reader should have little diffi- 


culty in understanding the tables. 


The numbers in each column refer 


to the page and problem number of the book at the head of the column. 


The description immediately following the literal equation 


is only a brief resume of the originals. For a complete statement 


of each problem the reader is referred to the appendix. 


For example, referring to Table 1, p. 16, we have a 


Classification of the Age problems in One Unknown in the nine texts 


used as a basis for this study. The table is read as follows: 
Problem #1 is found in Greenleaf's Algebra, page 78, prov.l. 
It can be found also in Wentworth's Algebra as prob. 14, page 28. 
This problem has to do with finding the ages of a father and his son 


when the ages of both together are given, and the father's is found to 


be a certain number of times greater than the son's. 


Problem #2 is found in Day and Thompson's Algebra, page 89, 


prob. 36, and in Greenleaf's Algebra, prob. 14, page 83. In this 


problem the ages of three persons are involved. The first is "A" 


times as old as the second, and the third is "B" times as old as the 


second. The sum of their ages is some number. Find the ages. Etc. 
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Explanation of table XIV. 

This table is a summary of the thirteen tables preceeding. 
It shows the total number of each type of problem appearing in each 
book. Vertically are listed the various types, and horizontally are 
the names of the different books. 

The first column headed "totals", shows the total number of 
each type in all the books. for example, referring to table XIV, p. 29 
the first "total" column shows that there are 14 "age" problems in all 
the books taken together, 11 "cost" problems, 50 "distribution" 
problems, etc, 

fhe final "total" column, shows the total number of 
problems under each type in all the books. for example, referring to 
the table, page 29, we can see that there are 28 problems of the "age" 
type in all the books, 14 problems of the "cost" type, 62 of the 


“distribution” type, etc. 


Explanation of chart I. page 29b. 

This chart is a frequency chart, and is compiled from the 
summary table (table XIV., page 29). It shows the variation in the 
number of each type, graphically. The different types are listed 
horizontally, and the number (totals) of each type, according to texts, 
are listed vertically. 

The textbooks are represented by the different colored 
lines. Kach horizontal line represents five problems. for 
example, referring to chart I., page 29b, we find that there are 26 
"number" problems in Englehardt & Haertter; this book being represent- 


ed by the solid green line. 
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Explanation of the graphs. 


These graphs show the arrangement and sequence of the 


problems. Vertically are listed the types found in each book. The 


horizontal figures are the numbers of the problems in the order in 
which they appear in the books. The lines connect each problem to 
emphasize the consistency or variation of the arrangement. 

For example, in graph I., problem 1 is a "cost" problem, 
mamber 2 is a "mumber™ problem, number 3 is a "distribution" problem, 
number 4 is a "number" problem, likewise number 5, number 6 is a 


“yalue" problem, and@ so on. 
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III, Discussion of the textbooks and problems. 


It is interesting to note that in the older books, previous 
to 1875, the subject of fractions was introduced before the work on 
Linear equations, This arrangement made it possible for the authors 
to include many complicated fractional equations in their problems. 
The later authors have not given as much space to fractions, and in- 
clude them after the work on simple equations, In some cases, as 
in Engelhardt and Haertter, there is a page of introductory material 
on fractions, which comes in the middle of the chapter on equations, 
to enable the pupil to solve fractional linear equations. The other 
authors either leave out the subject altogether, or have a group of 


fractional equations following the chapter on fractions, 


In working through the different prohlems it has been found 
that the authors keep pretty close to the trend of the times, This 


is evidenced best by a study of similar problems in succeeding books. 


The earlier texts have one man overtaking another on foot as the 
subject for “uniform motion" problems, Later the men were on horse- 


back, During the middle of the last century, when the stage-coaches 


were the popular means of transportation, it was one overland express 


pursuing another, As we enter the twentieth century we find trains 


bicycles overtaking one-another, and the modern texts employ auto- 


Imobiles and airpjanes as subjects of time, rate, and distance problems, 


| 
| 
| In the "distribution" and"Value" problems we find an evolution 


‘from shillings, horses, harnesses, and chaises, to dollars, automobiles 
| 
jand theater tickets. 


A glance at the frequency chart, page (28), shows that there 
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lis practically no uniformity or system in selecting certain types of | 
problems to be inserted in the textbooks. The "number" type appears 
most often, except in Milne and Downey, "First Course in Algebra," and 
Wells and Hart, "Modern Second Course in Algebra." In the other books 
there are nearly twice as many “number” problems as other types. 


The next type in order of frequency are the "distribution" problems. 


more 
These were/popular in the early books than they seem to be in the moderh 


ones, although Longley and Marsh include quite a number of them, 

There are as many “uniform motion” problems as there are “distri- 
bution” ones, But the use of the former is increasing as rapidly as 
the latter is decreasing. There is considerable interest ‘i the “uni- 
form motion" problems, particularly as most families have cars of their 


own and are interested in figuring the time needed to reach a point. 


The "mixture" problems are also more or less recent, and rank next 
in the order of frequency. 

The other types are scattered throughout the various texts. In 
preparing the "percentage" table the writer has followed the classifi- 
cation of the authors of the textbooks concerned. This is in line 
with the work throughout the thesis. A slight variation may be noted 
here as Engelhardt and Haertter, the authors of one of the texts, have 
included as “percentage” problems prohlems which have been grouped as 
“sost", "distribution", and "investment" problems by the writer and by 
the other authors. 

The general practice among the modern authors is to make the 
problems as understandable as possible. All unnecessary and mislead- 


ing words and figures are omitted. However, none of the essential 


have been discarded for the sake of brevit but rather a better 
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phraseology has been developed, 


The problems are also much easier to solve. It is not the 


purpose to present the pupils with problems which require only a few 


moments and steps to solve, but rather to provide them with problems 


which have a degree of difficulty, although not as great a degree as 


was presented by some of the older problems, The time should be al- 


lotted to solving many types, rather than puzzling over two or three 
trick problems, The problems in the newer textbooks can be reduced 
to mach simpler equations than could some of those in the older books, 

It is hard to find any practical value to some of the earlier 
problems, Probably their only use was for formal discipline as has 
been suggested before, The authors of the latter editions are making 
heir problems much more interesting as well as more practical. 

(p. 50,51,52) 

If one makes a careful study of the graphs/which show the ar- 
rangement and sequence of the problems they will notice that, with the 
exception of Bonnycastle, which can hardly be taken into account in 

his study, the oldest books had no logical sequence, the "sawtooth" 
lines show that the authors jumbled their problems together and only 
pccassionally placed two problems of the same type together. This 
System may have had its advantages when it was first introduced, but it 
has probably been improved upon by the later authors, 

Wentworth's book shows a beginning of the present practice 

when it has 12 "number™ problems grouped in sequence, There are also 
bther small groups of associated problems throughout the set, 


The graph of Milne and Downey's Second Course presents a 


series of straight lines of some length, This is because the problems 
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are arranged according to types; each type having an explanatory 


problem at the beginning to illustrate the principles involved. 

Engelhardt and Haertter’s book seems to vary from the modern 
rend, but this appearance is due to two facts. The first problems 
listed probably should have been omitted from this study as they come a 
little before the others, but they are of the general types and so were 
included, The last group of problems are classified by the authors as 
B miscellaneous group, and so rightly give a scattered graph. 


few 
Wells and Hart confine themselves to a very/select problems 


bf several types which are introduced by illustrated examples; similar 


o the other books, Then in the back part of the book they include 
several pages of additional problems to be done if the pupil requires 
more practice on some specific type, or if the teacher wishes to extend 


he work on problems, 
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IV. Conclusions. 

The study of these various textbooks shows that the trend of 
the authors of algebra books is towards simplification, practicability, 
and modernization. This is being attained by using subjects compara- 
ble to the present times; by using problems which relate to further 
use; and by eliminating all freak and trick problems. 

The practice of the present time is to present the problems 
in groups by types with an illustrative problem in each type preceding 
the practice work. A miscellaneous group is added at the discretion 
of the author, in which the types are mixed together. A variety of 


types is sought rather than a large mumber of any one kind. 
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APPENDIX 


The purpose of this appendix is to provide statements in full 


for each of the various types in the tables. This was necessary to 


pnable one unversed in the language of algebra to interpret properly 


he tables. 


The problems are arranged in groups according to types as in 
he tables, and numbered to correspond with the number in the table. 


For example, the 14"age™ problems listed on pages 40 and 41, corre- 


spond to the 14 types in table I, page 16. Then follows type problems 


for table II, etc. 


The statements as listed here are taken from the various texts 


analyzed. In cases where there were several problems of one type 


listed the least complicated example has been used. 
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Appendix 
Table 1. Age Problems.- one of each type. 
1. A gentleman stated that his age was twice that of his oldest 
son, and that the sum of their ages was 72 years. equired the age 


of each. (for the source of these problems refer to table I p. 16) 


2. The age of A is double that of B, and the age of B is triple 


that of C, and the sum of all their ages is 140. What is the age of 
each? 

Se A gentleman lived single one auarter of his whole life; and 
after that he was married, and after 5 years more than one seventh of 
his life, he had a son who died 4 years before him, and who reached 
only half the age of the father. To what age did the father live? 

4. The sum of the ages of a father and his son is 60 years, and the 
father's age is 3 years more than twice the age of his son. Find the 
age of each. 

5. Harold is n times as old as his brother George; r years ago 
Harold was m times as old as George. It is required to find the age 
of each. 

6. Ruth is 3 years older than Mary. 15 years ago ituth was twice 
as old as Mary. How old is each now? 

7- John is 15 years older than frank. in 5 years Frank's age 
will be one half John’s age. What is the age of each? 

8, George is one half as old as his father; "a" years ago he was 
one third as old as his father. What is the age of each? 

9. The sum of the ages of A and B is 40 years. Eight years ago A 


was twice as old as B, Find their present ages, 


é 
7 


: Biv 
is vi) { 
-_— - ie ig Lowlepei 6a y SY aew, merge heat t 
' , SO te EE 
’ >. 4 ald Sm j +s a 
; ; eg % * t uk 5 Sr? were pd 7 a 
Z - apf iw Pas. 


. 7 —_ 


(kas. 52 o oma od bee {Eh to Teds elcwohs 


, «9 i’ 
f a a « 
‘ f Vel ef O68a lott ite to are. on 
s _ 
< ei 
a 
: ing 
eat lew gid To 19¢%ac9 §np rr: tia bail “— 
me 
to if : ono ned? out otwev 2 cesta bite + be Pi m ae, 
a - ‘ 4] 
ve e sid sucted cain orth «cle non w DA 
Lente 
; ; «tacto? aff ta o& 
: ‘ 
fi ‘ os at wil r So. gone ot? 


2 atone, Gas rah otenttes 
wats, oe 


ae pase oe) 


i ; aid.a as akeraa) «2 | ol 


| hua: ae | 
; ; < “af gf ° (os pe cent? a eee afoausly 


= died 40h 
: y Pry iy: a 


« "ed Jan «4 


-41- 


10. A man is 42 eders old, and is we is 1e. ps many years ago 
was the father three times as old as his son ? 

11. A man is four times as old as his son; in 18 years he will be 
only twice as old. Find the age of each. 

12. Ten years ago A was three times as old as B and ten years hence 
he will be 18 years less than twice as old as B. Find the age of each 
13. A man spent one-third of his life in England, one-fourth of it 
in Scotland, and the remainder of it, which was 20 years in the 

United States. To what age did he live? 

14. A man has 6 sons, each of whom is 4 years older than his next 
younger brothers; and the eldest is three times as old as the youngest, 
What is the age of each? 

Table II. Cost Problems, - one of each type. 

1. A man being asked how much he gave for his watch, replied; If 
you multiply the price by 4, and to the product add70, and from this 
sum subtract 50, the remainder will be equal to 220 dollars. : 

2. A grocer paid $8.50 for a molasses pump and 5 feet of tubing. He 
paid 12 times as much for the pump as for the tubing per foot. How 
|jmmach did the pump cost? the tubing? (refer to table II p. 17) 

35. A loin of beef was sold for 11¢ more than twice its cost. If the 
gain was 101gé » What was the cost? 

4, Ann paid $3.00 for three books. The first cost $ as much as the 
second and 7 as mach as the third. Find the cost of each. 

5. Cornstalk paper costs 5 as much as paper made from rags. A ton o 
the former costs $50 less than a ton of the latter. Find cost of each 


6. A dealer bought 25 dozen oranges for $9.25. For a part he paid 


40 cents a dozen and for the remainder 35 centsa dozen. How nan doz= 
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en of each kind did he buy? 


7. The cost per mile of running a train was $.14 less with electri- 
cal equipment than with steam, or Zas mach, Find cost with electricit 
8. A dealer buys 30 tons of coal and 40 cords of wood for $400. The 
coal costs twice as mech per ton as the wood sosts per cord. How 
much does he pay for a ton of coal and how much for a cord of wood? 

9, A farmer bought 16 sheep. If he had bought 4 sheep more for the 
same money, each sheep would have cost him one dollar less. How mech 
did he pay for a sheep? 

10, At two stations, A and B, six miles apart on a line of railway, 
the prices of coal are $10 per ton and $12 per ton, respectively. THE 
rates of cartage of coal are $1 per ton per mile fpom A and $1.50 per 
ton per mile from B. Find the distance from 4 of a place on the rail- 
road from A to B at which a consumer lives if the cost of a ton of 
coal is the same whether delivered from A or B. 

1l. It cost 3.6¢ less to travel 100 miles in one automobile than it. 
did to travel 80 miles in another. The average cost per mile of the 
former was 1.9¢ less than the average cost per mile of the latter. 
Find the cost per mile of each, 

fable III, Distribution Problems.- one of each type. 

1. A boy has 9 more quarters than dimes, and in all has 57 coins. 
How many coins of each kind has he? (refer to table III p. 18) 

2. A man has $1.10 in dimes and nickles and he has 15 coins in all. 
How many coins of each kind has he? 

3. How can a bill of $2.45 be paid with dimes and quarters by using 
he same mumber of each? 


4. I have $5.00 in quarters and halves, with two more gquarters than 
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| than halves. How many coins of each kind have i? 

5. I have $3.85 in ouarters and ten-cent pieces and I have three 
times as many ten-cent pieces as quarters. How many of each kind? 

6. A man has a certain mumber of dollars, half dollars, and quarters 
The mumber of auarters is twice that of the half dollars, and the 
mumbers of half dollars is twice the number of dollars. If he has 
$45 in all, how many coins of each kind has he? 

7, John has $6.75. He has 3 times as many dimes as nickels, and as 
many Ocuarters as the sum of the nickels and dimes. How many coins 
of each denomination has he? 

8. How can I have $3.20 in dimes, auarters, and halves so that I 
shall have 3 times as many cuarters as halves and 1 dime more than the 
mombers of quarters? 

9. Divide a prize of $2000 into two such parts, that one of them 
shall be to the other as 9 to 7. 

10. A prize of $1000 is to be divided between A and B, so that their 
shares may be in the proportion of 7 to 8; find the share of each. 

11. Two men found a prize of $144, and it was agreed that B should 
have $30 more than A. How many dollars did each receive? 

12. Divide $100 among A, B, and C, so that A may have $20 more than 
B, and $10 more than C, 

13, Divide $21 among A,B, and C, so that A and B shall each receive 
three times as mech as C. 

14, A gentleman left an estate of $1862 for his three sons. He gave 
his youngest $133 _e than his second son, and to his oldest son he 


gave as much as to the other two. How much did each receive? 


father divideds his estate among his three sons as follows; 
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The first has $1000 less than half of the whole; the second has 800 


less than one-third of the whole; the third has 600 less than one fov 


th of the whole; what is the value of the estate? 


16. A,B,and C, found a purse of money, and it was mtually agreed 


that A shuld receive $15 less than one-half, and that B should have 


$13 more than one quarter, and that C should have the remainder, which 
was $27. How many dollars did the purse contain? 

17. Three man, A,;B,and C, trade in company; A mt in a certain sum, 
B pot in twice that mmch, and C pot in three times as mech as both, and 
they gain $864. What is each man's share of the gain? 

18. An estate is divided among four children, in such a manner that; 
the first has 200 dollars more than one cuarter of the whole, the sec- 


ond has 340 dollars more than one fifth of the whole, the third has 300 


dollars more than one sixth of the whole, and the fourth has 400 dollars 
more than one eighth of the whole. What is the value of the estate? 

19. A certain gentleman divided his property, consisting of $5300, 
among his four sons, A,B,C,and D. He gave $350 moré to B than to A; 
he gave C $400 more than B; but he gave D twice as much as he gave A 
and B. How much did each son receive? 


20. A man met 4 beggars, to whom he gave 77 cents. To the first he | 


gave twice as many as to the second; to the third, as many as he gave 


to the first and second; and to the fourth as many as he gave to the 


first and third. What sum did he give to each? 


21. A gentleman at his decease, left an estate of $1872 for his wife 
three sons, and two daughters. His wife was to receive three times as 


much as either of her daughters, and his sons to receive each one half 


Required the sum oS 
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| 22, Three persons, A,B,and C drew prizes in a lottery. A draws 200 


i 
and € draws as much as A and B both. What is the amount of the prized? 


het tares Bdraws as much as A, together with a third of what C draws; 


23. A father divided a small sum among four sons. The third had 9 | 


shillings more than the fourth; the second had 12 shillings more than | 


‘the third; the first had 18 shillings more than the second; and the sum 
I 
was 6 shillings more than 7 times the sum which the youngest received. 


24. A,B,and C buy a summer cottage for $3000. B pays twice as mch | 
as A, and C pays as much as A and B together. How much does each pay? 
| 25. Four persons purchase a farm in company for $4755; of which B 
paid three times as much as A; C paid as much as A and B; and D paid as 


mmch as C and B. What did each pay? 


26. Ten men agreed to buy a camp together, but two declined to take 


their share, and each of the others had to pay $5 more for his share. 
What was the cost of the camp? | 
| 27. A drover has a lot of oxen and cows, for which he gave $1428. | 
For the oxen he gave $55 each, and for the cows $32 each, and he had | 


twice as many cows as oxen. Required the mumber of each. 


| 28. A boy bought apples, oranges, and pears; he gave two cents apiece 


for the apples, three cents for the oranges, and fours cents for the | 


pears. He had twice as many oranges as apples, and three times as many 


pears as oranges. The sum he expended was $2.24; how many of each kind? 


29. Of the trees in an orchard, > are apple trees, pear trees, sna 


the remainder peach trees, which are 20 more than = of the whole. 


t+ is the whole mumber of trees in the orchard? 


30. A man sold a quantity of wood for $49, half of it at $3 a cord 


| 
| 


_and the other half at $4 a cord. How many cords did he sell? 


+h = 


eS ae 


theo lay aft to tauons sad ar teny 


° bed bridt edt .enoe wot qnoma oe £ 


aad stom endiffide Sf bea Baooca od :4d2e 


ae geil 


mm ott Ane phaoose edt sets eton apni li ties antes south a 


~(s7lesez taopavoy end ddtie mim ed? aemid '¢ cendtd . 
tamer an cooled eyea © .G008E 403 emsttco ‘tacwure 2 cad 9) 


ree, 
ver cove e905 Sua wok -,tefgened H Bae & om SOG ae ayer O fnew uh 
G doicw 2o :3cTe od yemgewd at sant a Sadat acOoieg GAT 22 


: btn 2 ne ace eo Sheed ¢i ne 45m aa anak Oott bine a 
Suey ddea bib tady of Dee’ an sah! 
io ont Io Owd iof ,sectenas aad «2 cdot i9e<T42 fim do? .a8 ; 
¥ 
‘ : a wot a2 Reh qieilte off to aoan ots «State teat 
‘teen 2427 To. da00 afF new a | 
. rom ocd folfw wt .nweo bes fero to tof « ant soedes £ ite | 


met © ewe mit tt Dee .o09 Seb -evived gee ett a0% 
440 cdmoi wit betlsreii .nerg @e awoo tua qa lening 

ldto0 Tol of pate fen. .cemneto ,cigte Sigrid wee 2 8S 
Mi y2OmiAtO Oc) cot stad Gendt ,aeigye od? 10% 
“0 Quer ea Aoiwd hed OF veta0y 
VS.) Baw bObnoors on aoe 40. 6egetD 6a etesg 

¢ 969% 7 o tee ot? siege ork « Sra ae  ceatt Bae 30 see - 
las pe D badd koaet bpd ye 
Shimiow) ods a? agethe % sadn tert ofotte sat af —_ 
Lt io tind Seb idk boow Sal Anise 2 bien mgs call 


at05 yIsmeP sree am 2a sl at fo 


* r to & y aston G 


| , 


-46= 


51. A shivment of 12,000 tons of coal arrived at Boston on three _ 
ges and 2 schooners. Each schooner held 34 times as mch as each 
arge. Find the capacity of a barge; of a schooner. 

52. Leo has 3 times as many plums as Carl. If each had 5 more, Leo 
ould have only twice as many as 6arl. How many plums has each? 

35. Three pails and 6 baskets contain 576 eggs. All the pails have 
as many eggs as all the baskets. How many eggs are there in each 
il? in each basket? 

34, Four wagons pine 38 logs from the woods, one wagon holding 2 log 
ua than each of the others. How many logs did each wagon hold? 

35. A gentleman bought several gallons of wine for $94; and after 
sing 7 gallondé himself, sold = of the remainder for $20. How many 
llons had he at first? 


36. A sporting goods merchant purchased an assortment of tennis rack 


ets for $480. By selling + of them at $6 each, - of them at $7 each, 


of them at $5 each, and the rest, or : of them, at $8 each, he gain- 


3 
ed $128. How many did he sell at each price? 


57. Daring the year of 365 days one locality had 6 days less of cle 
eather than of cloudy weather and 4 days more of clear weather than 
of partly cloudy weather. Find the number of days of each kind. 

58. James and William have between them 44 apples, and James ‘says to 
illiam, if you will give me 12 of your apples, your number will then 
e only Z of mine. William replied, if you will give me 12 of yours, 
your number will then be only = of mine. How many did each have? 

59. In my school = of my pupils ahaa grammer, = of the remainder 


read, 10 spell, and the remainder, which is sof the mumber that read, 


study navigation. Reauired the mumber of pupils in the school. 
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40. A merchant bought a number of barrels of flour, and having sold | 
half the mumber and 4 barrels more to A , and = of the remainder want- 
ing 4 barrels to B, he had 20 barrels left. How many had he at first? 

41. A general having lost a battle, found that he had only half of 
his army and 3600 man left fit for action; 2 of the army and 600 men 
being wounded; and the rest, who were + of the whole, either slain, 
taken prisoners, or missing. How many men were in the army? 


42, A company of men attempt to form in a solid square and 56 men are 


left over. They then attempt to form in a square with three more on a 
side and 25 more men are needed to complete the sauare. How many men 
are in the company? 

43, A grocer bought a box of soap containing 72 cakes for $4.50, 
Some of the soap he sold at 3 cakes for 25¢, and the rest at 10¢ a 
cake. This gave a profit of $1.90. How many cakes did he sell at each 
price? 


44, An acre of wheat yielded 2000 pounds of straw more than of grain 


The weight of the grain was .5 of the total weight of grain and straw. 
ow many 60-pound bushels of wheat were produced? 

45. A farmer had two flocks of sheep, each containing the same number 
Having sold from one of these 39, and from the other 93, he finds twice 


@s many remaining in the one as in the other. How many in each flock? 


46. In a baseball game s the mumber of runs scored by the winning 

eam exceeds 5 by as much as 3 the losing team’s runs exceeds 1. If 
the total runs scored is 18, what is the final score? 

47. John and his father went fishing together and caught 12 fish. 3 

imesthe number of fish that John caught i as as much as 5 times 


[the mumber that his father caught exceeds 8. How many did each get? 
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48, The crew of a United States battleship in target practice made 1 
hits in less than a minute. If # of the mumber of shots fired was 9 

imes the number of misses, how ars shots were fired? 

49, In lighting a hall a certain number of 20-candle-power electric 
lamps and twice as many 25-candle-power lamps were used. The total 
illumination amounted to 280 candle power. Find the number of lamps 
of each kind used. 

50. At an election there were 2 candidates and 1280 votes were cast. 
fhe successful candidate had a majority of 40. How many Votes were 
cast for each candidate? 

Table IV. Geometry Problems. - one of ench type. 

1. If the area of a triangle is 96 square feet, and its base is 16 
feet, find its height, (refer to table IV page 19) 

2. The sum of the degrees in the angles of a triangle is 180, If 
he first angle is twice the second and the third is 2 of the second, 
find the size of each angle, 

5. How many degrees are there in each angle of a triangle if the 
first angle contains as many degrees as the second, and the third con- 

ains 3 times as many degrees as the first? 

4. How many degrees in an angle which is equal to 4 times its comple 
ment? 

5. How many degrees in an angle which is = of its supplement? 

6. The sum of the interior angles of a polygon of n sides is given 
by the expression (n-2)180. If the sum of the interior angles of a 
ertain polygon is 3600, find the number of sides of the polygon. 


7. A lawn is 50 feet long and 24 feet wide. If arranging a flower 


bed along the front diminishes the area 125 sauare feet, find the widt 
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8. A playground is 101 feet longer than it i@ wide. If its width 
vere decreased 25 feet, its length would be twice its width. Find the 
dimensions of the playground, 


9. The length of a steamship is 790 feet,or 2 feet less than 9 times 


its width, 


What is its width? 


10, The length of a tunnel was 224 times its width, If the length 
ad been 50 feet less, it would have been 20 times as the width. 
Find its length; its width. 


ll. A bar of metal is to be converted into a plate 6 feet long and 4 


feet wide. If the bar is 4 feet long and 3 féet wide, and 1] inch thick, 


how thick will the plate be? 


12. The distance around the top of a desk is 170 inches, 


If the top 


is 15 inches longer than it is wide, how wide is it? 


13. The length of a room is 8 feet more than its width. If each di- 


mension is increased by 2 feet, the area of the room will be increased 


by 60 square feet. What is the area of the room? 


14. A rectangle is 9 feet longer than it is wide. A square whose 
side is 3 feet longer than the width of the rectangle is equal in area 


to the rectangle. 


What are the dimensions of the rectangle? 


15. A field is twice as long as it is wide. By increasing its lengtl 


20 rods and its width 30 rods, the area will be increased 2200 square 


rods. What are the dimensions? 
16. The inside walls and ceiling of a room 18 feet by 14 feet by 9 
feet, are to be painted. What will be the cost, at 8.5¢ a sauare yarg 
if 275 sqmare feet are allowed for doors and windows? 
17. A tree 120 feet high was broken so that the length of the part 


broken off was 4 times the leng 
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length of each part. 

18. A well was deepened to 4 feet more than twice its original depth, 
Lf it was finally 22 feet deeper than it was at first, what was the 
depth after it was deepened? 

19. A post is > in the earth, in the water, and 13 feet above the 
water. What is the length of the post? 

20. A person bought 2 casks of porter, one of which held 3 times as 


mich as the other; from each of these he drew 4 gallons, and then found 


hat there were 4 times as many gallons remaining in the larger, as in 


| 
| 


| he other. How many gallons were there in each? 


21. Out of a cask which had leaked away 2, 13 gallons were drawn, and 


hen being gauged it was found to be 5 full. What was its capacity? 


| 
| 
| 
| 


| 22. 4 places are situated in the order of the letters A,B,C,D. The 
fistance from A to D is 34 miles, The distance from A to B is to the 


distance from C to Das 2to 3. And {of the distance from A to B, add 


pd to half the distance from C to D, te > times the distance from B to 
C. What are the respective distances? 

Table V. Investment Problems.- one of each type. 
1. A gentleman lent a certain sum of money for 3 years at 5 % com- 


pound interest; that is at the end of each year he added = to the sum 


|due. At the close of the third year he lost $15,25, but then there re 


|mained due to him $2300. Required the sum lent. * 


2. From three investments, a man receives $224 interest. The amount 


invested at 6 % is $400 more, and the amount invested at 5 % is $1000 


|more than the amount invested at 7%. How much is invested at each 


rate? 
: 4 


__3, A man invests © of his capital at 4} % and the rest at 4%. His | 


*(refer to table V page 20) 
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lamrmal income is $176. Find his capital. 

4, A bank invests $s, part at 6 % and the remainder at 5%. If the 
annual income is m dollars, how mech is invested at each rate? 

5. A man invested $3600, part at 4 % and part at 5%, If the anmal 
income was the same, what was the amount of each investment? 

6. A man has & of his property invested at 4 be at 50%, and the 
rest at 2 %. What is the value of his property if income is $1225? 

7. A man had $15,000 invested, part at 6% and the rest at 3%. If hig 
anmal return was 5% of the total, how much was invested at each rate? 

8. Lent $780, at 6%, for 5 years. What principal will amount to the 
sam in 4 years, at 10%? 

9, Lent my neighbor Jenkins $270 for 4 years, at 6%; sometime after- 
wards, 1 borrowed of him $500, at 8%. How long shall I keep it, to 
balance the favor? 

10, A house cost a dollars and rented for n dollars a month. What 
per cent per anmum was the income from the investment? 


11. A man loaned some money at 4%, interest, but received $48 less 


interest on it anmally than Mr. Day, who had loaned = as mach at 6%. 


How much did each man loan? 
12, 2 men made a profit of $15,600 in ome year. As one had supplied 
more capital he received 25% more than the other. Find profit of each 
13. A firm set aside 124% of the profit made in a year for an income 
tax. After deducting the amount of the tax, 10% of the balance was 
distributed as a bomus among the employees, If the sum distributed in 
this manner was $5600, find the total profit made. 


14,The profit in a business in one year was $3500. What was the 
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15. A and B began trade with equal sums of money. ‘The first year,A | 


gained 40 pounds, and B lost 40. The second year, A lost zor what he 
had at the end of the first, and B gained 40 pounds less than twice 
the sum which A had lost. B hed then twice as mech money as A. Whset 
sum did each begin with? 
16. A man has $3000 invested at 8% and $4000 at 7%. How much mst 
he invest at 5% to make his total income be 6% of his investment? 
fable VI. Mixture Problems,.- one of each type. 


1. How much each of 35¢ coffee and 50¢ coffee must a grocer mix to 


make 100 pounds to sell at 40¢ per pound? (refer to table VI page 21) 
2. How many pounds of 25¢ coffee mst be mixed with 40 Ib. of 60¢ 
coffee to make a mixture which can be sold for 40¢? 
3. In the composition of a quantity of gunpowder; the nitre was 10 


Ibs. more than 2 of the whole, the sulphur 44 lbs. less than 2 of the 


whole, and the charcoal 2 Ibs. less than > of the nitre. Wheat was 


the amount of the gunpowder? 


4, How mch alcohol must be added to 4 gallons of a 30% mixture of 


alcohol and water to make a 50% mixture? 
5. How much water must be added to 60 lbs. of milk containing 5% 


butter fat to form a mixture containing 3% butter fat? 


6. One bar of silver alloy is 40% silver, snother bar is 25% silver. 


How many ounces of each must be taken to make 80 oz. of a new alloy, 


which will contain 35% silver(when melted together)? 

7. In an alloy of 75 pounds of tin and copper there are 12 lbs, of 
tin, How mch pase must be added so that the new alloy may be 124% | 
tin? 


‘| 8. In Pp ibs. of bronze, amount of tin was m times that of zinc 
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and n lbs. less than > that of the copper. 


9. How mach pure gold mst be added to w oz. of gold 18 carats fine 


How many lbs. of zinc? 


so that the alloy may be 22 carats fine? 
10. A cask which held 146 gallons wes filled with a mixture of brandy 


wine and water. There were 15 gallons of wine more than of brandy, and 


as moch water as the brandy and wine together. How much of each? 


ll, A mixture of Cenedian and Kentucky bluegrass seed is worth 7¢ a 


Ib. and contaims 3 lbs. more of the former than of the latter. If the 
former is worth 5¢ a lb. and the latter 15¢ a 1b., how many lbs. of eadt 
12. Chemically pure sulphuric acid contains 95% of sulphuric acid. 
How many pints of it and of distilled water mst be taken to make a 
one gallon mixture which shall be 60% pure? 
fable VII. Money Problems. - one of each type. 


1. A spendrift spent = of the fortune left him by his father, and he 


hen earned $124. Soon after he lost in speculation z of his property 


pfter which he gained $273. His property was now valued at +, wanting 


$86, of his original estate. What was the sum left him? * 


2. John Smith's oldest daughter is 15 years old, and his youngest is 


Nl; he has $1728, which he wishes to give them. How shall he divide 


his sum, that each may deposit her share in a bank which pays 6% int- 


erest, so that both shall have an equal sum when theybare 21 years old 


3. A asked B how much money he had, He replied, if I hed 5 times as 
mich as I now have I could lend you $60, and then FS of the remainder 
ould be equal to 2 the dollars I now have. How mach did B have? 


4. Tom has a certain amount of money in the bank, and Ned a tee 


han 6 times that amount. Together they have $80 in the bank. How 


*(for the source of these problems refer to table VII page 22) 
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5. A had $27 and B had $21. A paid B a certain sum and then B had 


twice as mech as A had left. How many dollars did A pay B? 


6. A and B have $24.70 and A has $6 more than B. How mech has each? 


7. James said to John, I have 40 shillings more than you. Yes, re- 
plied the other, and + of yours is equal to z of mine. Required the 
mamber of shillings that each had. 


8. A has 6 times as mch as M, how moch has each, if the sum is $3? 


9. A sum of money was divided among A,B,and C in such a way that A 


received 4 times as much as B, and B twice as mech as C. If A receiv- 


ed $35 more than C, how great a sum of money was divided? 


10.A and B have $20; A and C, $22; Band C $26. How mmch has each? 


1l. A gentleman gave in charity 346; a part thereof in equal port- 


ions to 5 poor men, and the rest in equal portions to 7 poor women. 


Now, a man and a woman had between them $8. Wheat was given to the men, 


and what to the women? 


12. A snd B have the same income. A contracts an annual debt amount 


ing to ; of it; B lives upon = of it ; at the end of 10 years, B lends 


to A enough to pay off his debts, and has $160 to spare. What is the 


income of each? 


13. A verson after spending $100 more than = of his income, had re- 


maining 35 dollars more than + of it. Required his income. 
14, A newspaper reporter saved Ps of his weekly salary. This was $1 


‘ 


more than was saved by an artist on the same paper whose weekly salary 


as $5 greater but who saved only e of it. How mich dia get /week? 


15.4 man$s income tax amounts to $18. He is entitled to an exemption 


of $2500 for his family and of $250 for charities. If the rate of tax 


lation is 1% on the balance, what is his income? 
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16. A man havéng spent £of his money, finds that he has 
money plus $16 left. How much money had he? 


17. What sum of money is that ,whose third part, fourth part, and 


fifth part, added together, amount to $94? 


18.A man having lost $ of his money, found he had $96 left. Re- 
auired the sum he had at first. 


19. A man found a sum of money, which was equal to zof what he had; 


put having spent $40, the remainder was + of the sum he found, Re- 


quired the sum he at first possessed. 
20. Lent Jenkins a sum of money at 6%, which he kept until the inter 
est was — the principal. What was the sum lent if he owed me $500? 
fable VIII. Number Problems, - one of each type 

1. What mumber is that, to which 10 being added = of the sum is 667* 


2. What mmber is that, to which, if its half be added, and from the 


sum 20 be subtracted, the remainder will be + of the mumber itself? 
3. Divide 48 into such parts, that if the less be divided by 4, and 
the greater by 6, the sum of the quotients will be 9. 
4, If to a certain number, 720 be added, and the sum be divided by 
125, the quotient will be ecoual to 7592 divided by 462, Find mumber, 
5. 3 times a number is eaual to the number increased by 24. Find 

the number. 
6.If a number is mltiplied by 12, the product is 168. Find number. 
7. Find a number such that when 9 is added to 3 times it the sum is 4 


8. If a certain number is diminished by 9 and the remainder multi- 


plied by 9, the result is the same as if the number were diminished by 


6 and the remainder miltiplied by 6. Find the number, 


9, If 5 times a certain number is diminished by 5 and the remainder 


*(for the source of these problems refer to table VIII page 23) 


multiplied by 25, the result is the same as if 7 times the number were 


increased by 9 and the sum multiplied by 7. Find the number, 

10.Three times the excess of a certain number over 8 is equal to 
twice the mumber plus l. Find the number, 

ll. 9 times a certain number exceeds 56 by as much as 5 times the 
momber is less than 56. Pind the number, 

12. The value of a fraction is = and its numerator is 3 greater than 
half of its denominator. Pind the fraction. 

13, Find a fraction whose value is > and whose denominator is 15 
greater than its numerator, 

14. The mumerator of a fraction is 8 less than the denominator. If 
each term of the fraction is decreased by 5, the resulting fraction 
equaks > What is the fraction? 

15. What mumber is that, which is to 12 increased by 2 times the 
number, as 2 to 10? 

16. If a certain mumber is divided by 12, the quotient, dividend, 
and divisor, together will be 64. What is the number? 

17. Find the number that mst be added to the numerator of the fract 

2 


- 5 
ion T to equal the fraction = 


18. What nuomber added to both the numerator and denominator of 7 


will produce $ 


19. What mumber is that the treble of which, increased by 12, shall 
as mach exceed 54 as that treble is less than 144? 
20.4 of a number exceeds 7 by as much as 50 exceeds the number. 


Find the number. 


21. The sum of 2 and i of a number multiplied by 4 equals 88. Find 


the number, 
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22. What momber is that, to which if > of it be added, the sum will 


23. The sum of = of a muomber and = of it is 44. Find the muomber, 

24, What mumber is it whose fourth part exceeds its fifth part by 5? 

25. What 2 mumbers are those, whose difference is 12, and their 
squares equal to eack other? 

26.What 2 mumbers are those whose difference is 3, and the differ- 
ence of whose squares is 517 

27. What 2 mumbers are as 2 to 3; to each of which, if 4 be added, 
the sums will be as 5 to 7? 

28. Divide 75 into 2 such parts that one part shall exceed twice the 


other by 9. 


29. The sum of 2 numbers is 60. If the smaller is increased by i 


5 
of the larger, the result is 12 less than the larger. Find mumbers. 


30. The difference between 2 mumbers is 4 and $ of their sum is 9. 
Find the numbers. 

31.The sum of 2 numbers is 350. If twice the larger mumber is di- 
|minished by 7, the result is the same as when 4 times the smaller 
| number is increased by 5. Find the numbers, 

52. The difference between 2 numbers is 6. If 12 is added to the 
larger, the result is 3 times the smaller. Find the mumbers,. 

35. The difference of 2 numbers is 4, and 7 times the larger is e 
Niceuk to 11 times the less. Required those mumbers,. 

o4,. There are 2 numbers whose sum is 24, and if 7 be added to the 
jlarger, and 4 to the less, their ratio will be as 4 to 3. Required 


those mumbers. 


35. Divide 44 into 2 such parts that 3 of one shall be 6 more than 
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B of the other. 

36. Divide 45 into 2 parts so that one of them shall be 3 times as 
mach above 20 as the other wants of 17. 
37. The sum of 2 mumbers is 35 and 3 times the larger is equal to 4 
times the smaller. Find the mumbers. 

58. Divide 85 into 2 parts so that one shall be 4 times the other. 

359. Find 2 numbers whose sum is 14 and whose difference is 8. 

40. Separate 120 into 2 parts so that : of the smaller part is equal 
to = of the larger part. 

41. Divide 25 into 2 parts so that the larger part shall exceed 15 
by aS much as the smaller part exceeds 6. 

42. Divide 37 into 2 parts so that the sum of twice the greater part 
and 3 times the smaller shall be 87. 

43. Divide 39 into 2 parts so that the greater part exceeds twice 
the smaller by 1 less than twice the smaller part. 

44, Divide 160 into 2 parts so that # of the larger part exceeds the 
smaller part by 15. 

45. The drtctenee between 2 numbers is 8. If twice the larger is 
aken from 50, the result is the same as when the smaller is taken 
from 47, Pind the numbers, 

46. Divide 11 into 2 parts so that their quotient is 2 and their 
remainder 1. 

47, Separate 54 into 2 parts such that =z of the difference between 
hem isd 

48, Divide 36 into 3 such parts, that 5 of the first, > of the 
sr oRas and + of the third, shall be ecual to each other. 
| 49. What number is that, of which if +, 2 ana 2 be added together 
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| the sam will be 737 

50. The sum of 2 numbers is 60. greater is 4 times the less. 

51. The tens’ digit os a 2 difit wilibenr is 3 times the units’ digit. 
| If the mumber diminished by 35 is divided by the difference of the 
laigits, the quotient is 10. Find the number, 

52, The units* digit of a 2 digit mumber exceeds the tens’ digit by 
|5. If the mumber increased by 65 is divided by the sum of its digits, 
|the quotient is 10. Find the number, 

| 53. The tens*® digit of a 2 digit mmber is $ the units’ digit. If 


|the mamber increased by 27 is divided by the sum of its digits, the 


quotient is 6g. Find the number. 


54, The pega 2 consecutive mumbers is 55. Find the numbers, 
55. Pind 3 consecutive numbers whose sum is 7 more than the largest. 
| Find 3 consecutive numbers whose sum shall be 5 less than 4 
the least. 
Find 35 consecutive numbers whose sum is 39. 
Find 3 consecutive even numbers whose sum is 54, 
Find 3 consecutive even numbers whose sum is 10 more than the 
sum of the first 2 consecutive numbers, 
60. Find 5 consecutive mumbers whose sum is 70, 
61. Find 3 consecutive odd numbers such that twice the scuare of the 
largest exceeds the sum of the souares of the other 2 by 208, 
Table IX. Percentage Problems.- one of each type. 
1. Of the population of Mexico at one time the per cent of whites 
was + that of Indians. Mixed races formed 5% more than the per cent 


of Indians. Pind the per cent of each.(refer to table IX page 24) 
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many of the remaining 60 games must it win to have a rating of .6007 

3. A book sells for $1.32. Find the eost of the book if the sales 
price represents a profit of 10% of the cost. 

4, Find the enrollment of a school of 1400 pupils for each of the 
next 2 years if an increase of 30% of the present enrollment is 
anticipated for. each of the next 2 years. 

5. John raised 420 chicks, He estimated that this was 60% of the 
eggs placed in the incubator. How many eggs were in the incubator? 

6, What is the rate of interest on a note for $250 if after 3g years 
at simple interest it amounts to $276.25? 


7. A merchant purchased an article for $120. At what price mst he 


mark it so that he may sell it ata 25% discount on the marked price 


and yet make a profit of 20% on the sales price? 
Table X.Uniform Motion Problems.- one of each type. 

1. Am express, travelling at the rate of 60 miles a day, had been 
despatched 5 days, when a second was sent after him, travelling 75 
miles a day. In what time will the one overtake the other?* 

2. At what time between 3 and 5, are the hands of the clock together} 
Se One boy rides a bicycle at a rate 2 miles an hour faster than a 
second boy. They travel in opposite directions and are 6 miles apart 

in 4 hours, What are their rates? 

4, An express train, which travels 45 miles an hour, starts 2 hours 
after an accommodation trains, which it overtakes in 4 hours, What 
is the rate of the accommodation train? 

5e A yacht sailed a certain distance up a river and back in r hours, 


Its rate per hour was s miles going up and t miles returning. How 


*(for the source of these problems refer to table X page 25) . 
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lfar up the river did it sail? 


6. A certain clock has an hour hand, & minute hand, and a second 


hand, all turning on the seme centre. At 12 o*clock all the hands are 


together, and point at 12. How long will it be before the second hand 
will be between the other two hands, and at equal distances from each? 
Also, before the minute hand will be equally distant between the other 
two hands? Also, before the hour hand will be equally distant between 
the other two hands? 

7- Two travellers, A and B, 360 miles apart, travel towards each 
other till they meet. A's progress is 10 miles an hour, and B*s 8, 
How far does each travel before they meet? 

8. A workman wishing to explode a blast of powder set the fuse to 
cause the explosion to take place in 30 seconds. He ran back at the 
of 8 yards per second. How far had he run when he heard the explosion 
if sound travels at the rate of 1080 feet per second? 

9. In @ recent balloon race, the sum of the distances covered by the 
Lotus II and the United States was 1025 miles. The distance covered 
by the former was 50 miles more than/the distance covered by the 
latter. How far did each travel? 

10. Two men start from the same place and travel in opposite di- 

ections, one at the ratevof 55 miles a day and the other 25 miles a 
day. In how many days will they be 360 miles apart? 

ll. A man walked 10 miles. He returned in a car at the rate of 30 
miles an hour. If he was gone 4 hours, what was his rate walking? 

12. A fox is pursued by a greyhound, and is 60 of her own leaps be- 


fore him. The fox makes 9 leaps while the hound makes but 6; but the 


latter in 3 leaps goes as far as the former in 7. How many leaps does 
gn 
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the greyhound make before he catches the fox? 


13, A ship sails 4 degrees north, then 15 S, then 17 N, then 19S. and 


has finally ll degrees of south latitude. What was her latitude first 


14. A ship and a boat are descending a river at the same time. The 


ship passes a certain fort, whan the boat is 13 miles below. The ship 


descends 5 miles, while the boat descends 3. At what distance below 


the fort will they be together? 


15. Some men can row 12 miles downstream in the same time that it 


takes them to row 4 miles upstream. 


What is their rate of rowing in 


still water if the rate of the current is 2 miles an hour? 


16. A steamboat that goes 12 miles an hour in still water takes as 


long to go 16 miles upstream as to go 32 miles downstream. Find the 


yelocity of the stream. 
17. A passenger train travels ly times as fast as a freight train. 
It leaves a station 2 hours after the freight and overtakes it after 


Poing 240 miles. Find the rate of each train. 


18. What is the rate in feet a second at which a bullet travels if a 
marksman hears his bullet strike a target 1100 feet away, 3 seconds 


after the discharge? (Sound travels 1100 feet a second). 


19, A, travelling 20 miles an hour was overtaken 1% hours after start 


c, by B, who left the starting point 45 mimtes after A. Find the . 


rate at which B was travelling, 
20, A freight train runs 6 miles an hour less than a passenger train 
It runs 80 miles in the same time that the passenger train is running 


112 miles. Find the rate of each, 


21, An express train on the Union Pacific Railroad whose rate is 40 


| miles an hour starts 1 hour 4 minutes after a freight train and over- 
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| takes it in one hour 36 mimutes, What is the rate of the freight? 

22, 4 passenger train travels 10 miles an hour faster than a 
freight. If it leaves a station 2 hours after the freight, and over- 
takes it in 8 hours, find the rate of each train, 

23. A Weatern train travelled a certain distance in 5 minutes, If 
its rate per minute had been 4 of a mile more, it would have covered 
the distance in 44 mimtes. Find its rate per mimte, 

24. A manfinds that it takes his naphtha launch 2 hours to go # 
miles with the tide, and 4 hours to go 8 miles against the tide, 

Find the rate of the tide in miles per hour, 
Table XI. Value Problems, - one of each type. 
1. My horse and chaise are worth $336, but the chaise is worth 5 
times as much aw the horse, What is the value of each?* 
2. A man being asked the value of his horse and saddle, replied that 
2 


his horse was worth $114 more than his saddle, and that = the value of 


the horse was 7 times the value of his saddle, What was each's valuet 
S- A*s and B's estates are valued at »5240, but B's is only 7 the 
value of A's, What is the property of each? 

4, I have 2 carriages; the value of one is 5 times that of the other 
and the value of my horse is equal to both of my carriages, The 
awa of them all is 300. What is the value of each ? 

5. A gentleman bought a chaise, horse and harness for 43560. ‘The 
tae cost twice as much as the harness; and the chaise cost twice as 
much as the other two together. What was the price of each? 

6, ir. Evans has a of his property invested at 4%, = at $%, and the 
remainder at 3%. For how meh is his property valued? Income is $610 


7. 4 certain man added to his estate { its value, and then lost $7604 


*(for the source of these problems refer to table XI. page 26) 
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But he afterwards gained #600, His property then amounted to $2000. 


What was the valuenof his estate at first? 


8, A man has 2 farms, and his stock is worth $183. Now, the stock 
and his first farm is worth once and two-sevenths the valu e of the 


second farm, but the stock and the second farm is worth once and five- 


eighths the value of the first farm. What is the value of each farmj 


9, I have 2 horses, and a saddle worth $30. Now, the saddle and the 
first horse are worth = the second horse, but the saddle and the secong 


horse are worth 3 times the first horse, Find the value of each, 


10, A merchant gains or loses, in a bargain, a certain sum, ina 


second bargain, he gains 350, and in a third, he loses 60, in the 
end he finds he has gained $200, by the three together. How much did 
he gain or lose by the first? 


fable XII, Work Problems.~— one of each type. 


1. A man was hired for 50 days. Each day he worked he was to re- 


ceive $2 and each day he was idle he was to pay 50¢. At the end of 


the 50 days he received $80. How many days did he work? * 


2, One boy can do a piece of work in 12 days. After working 4 days, 


he is joined by a second boy and they finish the work in a days. How 


long would it take the second boy to do the work alone? 


Se Artur and Louis can dig a ditch in 10 days, Louis and John can 


dig it in 6 days, and Arthur and John in 7$ days. in what time can 


each do the work? 


4, One boy can mow a certain lawn in 4 hours, If a second boy helps 
him, they can do the work together in ly hours, How long will it take 


the second boy to do the work alone? 


| 5. A can do a piece of work in 4 days, B in 3g days, and C in 5 days, 
\*(for the source of these problems refer to table XII page 27 
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| How long will it take them to do the work if they work together? 

6- One man can do a job in 10 days, and a second man in & days. How 
long will it take them to do the job if they work together? 

7. A tank can be filled by one pipe in a hours and by a second pipe 
in b hoursg it can be emptied by a third pipe in c hours, If all 5 
pipes are open, how long will it take to fill the tank? 

8, A ean hoe 4 rows in an hour; B, 5 rows; and C, 2 rows. How many 
hours will it take the three together to hoe 126 rows? 

Table XIII. Miscellaneous.- one of each type. 

1. The powder and the shell used in a 12-inch gun weigh 1265 pounds. 
The powder weighs 15 lbs. more than as much as the shell. Find 
the weight of each. (for the source of these problems refer to T.XIII) 

2. 1 ton of coal will make 8.7 tons of steam. If am ocean liner re- 
quires 1200 tons of coal a day for steam, how many tons of steam are 
required an hour? 

3. A merchant supported himself 3 years, for B50 a year, and at the 
end of each year added to that part of his stock which was not thus 
expended, a sum equal to 1/8 of this part. At the end of the third 
year his original stock was doubled. What was that stock? 

4. At the waterworks 2 large pumps and 4 small ones delivered 4800 
gallons/mimute. Each of the large pumps delivered 4 times as much 
Ry ire small pump. How many gallons/mimate did each pump deliver? 

5. 2 pieces of cloth, at the same price by the yard, but of different 
lengths, were bought, the one for £5, and the other for L6g. If 10 be 


added to the lengths of each, the sums will be as 5 to 6. Find lengths. 
6. A bottle of water weighs 24 oz. When it is filled with a liquid 


is times as heavy as water, it weighs 50 oz. Find weight of bottle. 
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